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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to multilayer coex- s 
truded light-reflecting films which have a narrow reflec- 
tion band due to light interference. When the reflection 
band occurs within the range of visible wavelength, the 
film is iridescent. Similarly, when the reflection band falls 
outside the range of visible wavelength, the film is either 10 
ultraviolet or infrared reflecting. Such multilayer films 
and methods by which they can be produced are known 
in the art. 

The multilayer films are composed of a plurality of 
generally parallel layers of transparent thermoplastic 15 
resinous material in which the contiguous adjacent lay- 
ers are of diverse resinous material whose index of 
refraction differs by at least 0.03. The film contains at 
least 10 layers and more usually at least 35 layers and, 
preferably, at least 70 layers. 20 

The individual layers of the film are very thin, usu- 
ally in the range of about 30 to 500 nm, preferably about 
50-400 nm, which causes constructive interference in 
lightwaves reflected from the many interfaces. Depend- 
ing on the layer thickness and the refractive index of the 25 
polymers, one dominant wavelength band is reflected 
and the remaining light is transmitted through the film. 
The reflected wavelength is proportional to the sum of 
the optical thickness of a pair of layers. 

The quantity of the reflected light (reflectance) and 30 
the color intensity depend on the difference between the 
two refractive indices, on the ratio of optical thicknesses 
of the layers, on the number of layers and on the uni- 
formity of the thickness. If the refractive indices are the 
same, there is no reflection at all from the interfaces 35 
between the layers. In multilayer iridescent films, the 
refractive indices of contiguous adjacent layers differ by 
at least 0.03 and preferably by at least 0.06 or more. For 
first order reflections, reflectance is highest when the 
optical thicknesses of the layers are equal, although 40 
suitably high reflectances can be achieved when the 
ratio of the two optical thicknesses falls between 5:95 
and 95:5. Distinct color reflections are obtained with as 
few as 10 layers. However, for maximum color intensity 
it is desired to have been 35 and 1 000 or even more lay- 45 
ers. High color intensity is associated with a reflection 
band which is relatively narrow and which has high 
reflectance at its peak. It should be recognized that 
although the term "color intensity" has been used here 
for convenience, the same considerations apply to the so 
invisible reflection in the ultraviolet and infrared ranges. 

The multilayer films can be made by a chill-roll cast- 
ing technique using a conventional single manifold flat 
film die in combination with a feedblock which collects 
the melts from each of two or more extruders and 55 
arranges them into the desired layer pattern. Feed- 
blocks are described for instance in U.S. Pat. Nos. 
3,565,985 and 3.773,882. The feedblocks can be used 



to form alternating layers of either two components (i.e. 
ABAB ...); three components (e.g. ABCABCA... or ACB- 
CACBC...); or more. The very narrow multilayer stream 
flows through a single manifold flat film die where the 
layers are simultaneously spread to the width of the die 
and thinned to the final die exit thickness. The number 
of layers and their thickness distribution can be changed 
in inserting a different feedblock module. Usually, the 
outermost layer or layers on each side of the sheet are 
thicker than the other layers. This thicker skin may con- 
sist of one of the components which makes up the opti- 
cal core; may be a different polymer which is utilized to 
impart desirable mechanical, heat sealing, or other 
properties; or may be a combination of these. 

Examination of iridescent films of desirable optical 
properties revealed deficiencies in certain mechanical 
properties. For example, the adhesion between individ- 
ual layers of the multilayer structure may be insufficient, 
and the film may suffer from internal delamination or 
separation of layers during use. The iridescent film is 
often adhered to paper or board for its decorative effect, 
and is then used for greeting cards, cartons, wrapping 
paper and the like. Delamination of the film is unsightly 
and may even lead to separation of the glued joints of 
carton. In additional, the solvent resistance and heat 
stability of such films are not as great as desired for 
widespread utilization. 

In U.S. Pat. 4,310,584, these deficiencies are. ; sig- 
nificantly overcome by using a thermoplastic terephtha- 
late-polyester or copolyester resin as the high refractive 
index component of the system in which two or more, 
resinous materials form a plurality of layers. While a 
substantial improvement was realized, it also required 
the use of two polymers from significantly different poly- 
mer families. That fact, in turn, means that there are 
inherent significant differences between the two poly- 
mers and their relative adhesion to each other, chemical 
resistance, toughness, etc. As a result, the film itself is 
generally no better than a particular characteristic than 
the weaker or poorer of the polymers employed. If two 
polymers closely related were employed in order to 
maximize relative adhesion to each other, or toughness, 
or chemical resistance, etc., the polymers involved did 
not have a sufficient difference in refractive index so as 
to create the desired iridescent color. It has now been 
found that further improvements in adhesion, solvent 
resistance and the like can be obtained by the use of an 
engineering thermoplastic resin. 

Schrenk and Wheatley have reported the prepara- 
tion of a multilayer light reflecting film coextruded from 
two thermoplastic elastomers, Co-extruded Elastomeric 
Optical Interference Film, Antec *88, 1703-1707. The 
film, which had one thermoplastic elastomer based on 
nylon and the other based on a urethane, exhibited 
reversible changes in reflection spectra when deformed 
and relaxed. That is, this very specific combination had 
the ability of stretching without losing appearance char- 
acteristics. 
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Accordingly, it is the object of this invention to pro- 
vide new and improved multilayer light-reflecting films 
which exhibit increased resistance to delamination, 
improved solvent resistance and/or improved heat sta- 
bility. This and other objects of the invention will become 
apparent to those skilled in this art from the following 
detailed description. 

SUMMARY OF THE INVENTION 

This invention relates to an improved multilayer 
light-reflecting film and more particularly to a transpar- 
ent thermoplastic resinous film of at least 10 generally 
parallel layers in which the contiguous adjacent layers 
are of diverse transparent thermoplastic resinous mate- 
rial differing in refractive index by at least 0.03 and at 
least one of the resinous materials being an engineer- 
ing thermoplastic elastomer resin. 

DESCRIPTION OF THE INVENTION 

It has now been found that the objectives of this 
invention are realized by employing an thermoplastic 
elastomer (TPE) as one of the resinous materials. Such 
materials are copolymers of a thermoplastic hard seg- 
ment such as polybutylene terephthalate, polyethylene 
terephthalate, polycarbonate, etc., and a soft elasto-, 
meric segment such as polyether glycols, silicone rub- 
bers, polyetherimide and the like. Changing the 
percentage of the soft elastomer segment will result in 
thermoplastic elastomers having, different refractive 
indexes. It is thus possible to have a thermoplastic elas- 
tomer copolymer which differs in refractive index from 
the base hard segmented thermoplastic polymer by 
greater than 0.03. It is also possible to obtain two TPE's 
with the same hard and soft segments but with a differ- 
ence in refractive index of greater thap 0.03 where the 
only difference between the two TPE's is the amount of 
the soft elastomeric segments in the copolymer. 

The thermoplastic elastomers are preferably seg- 
mented thermoplastic copolyesters containing recurring 
long chain ester units derived from dicarboxylic acids 
and long chain glycols and short chain ester units 
derived from dicarboxylic acids and low molecular 
weight diols. 

The long chain glycols are polymeric glycols having 
terminal (or as nearly terminal as possible) hydroxide 
groups and a molecular weight above about 400 and 
preferably from about 400 to 4,000. They can be 
poly(alkylene oxide) glycols such as, for example, 
poly(ethylene oxide) glycol, poly(propyl oxide) glycol, 
poly(tetramethalene oxide) glycol and the like. 

The short chain ester unit refers to low molecular 
weight compounds or polymer chain units having 
molecular weights of less than about 550. They are 
made using a low molecular weight diol (below about 
250) such as ethylene diol, propylene diol, butanediol, 
etc., or equivalent ester forming derivatives such as eth- 



ylene oxide or ethylene carbonate for ethylene glycol, 
with a dicarboxylic acid to form ester units. 

The dicarboxylic acids are aliphatic, cycloaliphatic 
or aromatic dicarboxylic acids of tow molecular weight, 
s i.e., having a molecular weight of less than about 300. 
Examples include terephthalic acid, isophthaiic acid, 
naphthalene dicarboxylic acid, cyclohexane dicarboxy- 
lic acid, adipic acid, succinic acid, oxalic acid and the 
like. 

10 The segmented thermoplastic copolyester elastom- 
ers are well known in the art and are described, for 
example, in U.S. Patents 3,651,014, 3,763,109, 
3,766,146 and 3.784,520. 

A preferred TPE is based on a short chain ester 
15 groups derived from 1,4-butanediol and terephthalic 
acid and long chain ester groups derived from 
poly(tetramethylene oxide) glycol and terephthalic acid. 

The iridescent film of the present invention can be 
obtained by coextruding the TPE with a different trans- 
parent thermoplastic resin which is selected to differ in 
refractive index by at least 0.03 and preferably at least 
0.06. Among the other resinous materials which can be 
used are transparent thermoplastic polyester or copoly- 
ester resins characterized by a refractive index of about 
1.55 to about 1.61. Examples of usable thermoplastic 
polyester resins include polyethylene terephthalate) 
(PET) which is made be reacting either terephthalic acid 
or dimethyl terephthalate with ethylene glycol; polybuty- 
lene terephthalate (PBT) .which is made by* the cata- 
lyzed condensation of 1 ;4-butanediol : with, either 
terephthalic acid or dimethyl terephthalate; and the var- 
ious thermoplastic copolyesters which are synthesized 
using more than one glycol and/or more than one diba- 
sic acid. PETG copolyester, for example, is a glycol 
modified PET made from ethylene glycol and cyclohex- 
anedimethanol (CHDM) and terephthalic acid; PCTA 
copolyester is an acid modified copolyester of CHDM 
which terephthalic and isophthalic acids. Other thermo- 
plastic resins are described in the aforementioned U.S. 
Patent 4,310,584. 

The iridescent film of the present invention can also 
be obtained by coextruding the TPE with a different 
transparent TPE which is selected to differ in refractive 
index by at least 0.03 and preferably at least 0.06. 

In this instance, one segment of the resinous mate- 
rial in each TPE should be from the same polymer fam- 
ily, e.g. both hard segments should be a polyester such 
as a terephthalate etc. While it is preferred that both 
members of the family be the same, this is not essential 
and the hard segment of one TPE can for example be 
polybutylene terephthalate and the other polyethylene 
terephthalate. 

A preferred combination in accordance with this 
invention involves the use of polybutylene terephthalate 
(PBT) as the thermoplastic polyester and a TPE which 
is a block copolymer of polybutylene terephthalate and 
polyether glycol as the low refractive index material. 
One such TPE resin is HYTREL® 4059 FG. To prepare 
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the film, the polyester was fed to the feedblock from on 
extruder, and the TPE was fed to the feedblock from the 
second extruder to form a 0.7 mil (17.5 \xm) thick film 
consisting of 115 optical layers and two polyester skin 
layers. Each skin layer was about 10% of the thickness 
of the total film. The polyester optical layers were each 
about 0.2 jim in optical thickness, and each TPE optical 
layer was about 0.1 jim. A 112 centimeter die was used 
to produce a 90-centimeter wide film of uniform overall 
thickness. The film was brightly iridescent and was pre- 
vailing green and red when seen by reflection at per- 
pendicular incidence. 

The iridescent films are tested for delamination in a 
conventional test by restraining one surface of the film 
by backing with adhesive coated tape, and applying 
another adhesive coated tape on the other surface. The 
adhesive coated tape from the top is pulled away and if 
no delamination is observed, then is reapplied and the 
process is repeated. The adhesive tapes previously 
used in U.S. Patent 4,310,584 did not show any delam- 
ination with films which had a polyester or copolyes- 
ter/PMMA core. However a new, more severe test using 
a new adhesive coated tape (3M-396) which has a 
much higher tack strength than the previously used 
tapes was chosen for delamination tests with the 
PBT/HYTREL films. This film withstood 20 pulls on the 
tape without any signs of delamination while the films 
produced in accordance with U.S. Patent 4,310,584 
: could be delaminated; As examples, PBT/PMMA films 
could be delaminataJ^ in van average of 6 pulls, 
PET/polymethyl methacrylate (PMMA) films in an aver- 
age of 9 pulls, PETG/PMMA films in an average of 8 
pulls, ethylene-vinyl acetate (EVA)/PETG films in an 
average of 4 pulls. EVAfcolystyrene (PS) films in an 
average of 2 pulls and polypropylene (PP)/PS films in 
an average of 1 pull. 

A more severe form of the delamination test is to 
immerse the films in various organic solvents and then 
test for delamination using the above described adhe- 
sive coated tape tests. To evaluate this PBT/HYTREL 
film for resistance to delamination, the film was 
immersed in various organic solvents, e.g. trichlorethyl- 
ene, methyl ethyl ketone, toluene, tetrachlorethylene, 
etc. for a period of 24 hours. After 24 hours the film was 
removed from the organic solvent and dried, and then 
tested for delamination by restraining one surface of the 
film by backing with adhesive coated tape, and applying 
another adhesive coated tape on the other surface. The 
PBT/HYTREL films withstood 20 pulls on the tape with- 
out any sign of delamination. The non-TPE films gener- 
ally became less resistant to delamination after 
immersion for 24 hours in most of the organic solvents. 
As examples, after immersion in hexane for 24 hours, 
PET/PMMA delaminated in 6 pulls, PBT/PMMA in 4 
pulls, PETG/PMMA in 2 pulls and EVA/PETG, EBA/PS 
and PP/PS all in 1 pull. After immersion in tetrachlo- 
roethylene for 24 hours, PBT/PMMMA, PET/PMMA and 
PETG/PMMA films could be delaminated in 1 pull, 



. whereas in EVA/PETG, EVA/PS and PP/PS films the 
layers separated by themselves or the samples disinte- 
grated after immersion. In fact, the PBT/HYTREL films 
withstood the delamination tests even after immersion 

5 in the organic solvents for 28 days. 

A number of other properties are also superior to 
those of previously known films. These include excellent 
toughness, tear resistance and solvent resistance. The 
latter is most important for film which is brought in con- 

10 tact with dry cleaning solvents, like trichloethylene, or 
with certain organic solvents in other converting opera- 
tions. 

To test the solvent resistance of the film, the film 
was immersed in each of a number of organic solvents. 

is The solvent was permitted to air dry. The PBT/HYTREL 
iridescent films showed no signs of crazing or color loss 
with all of the organic solvents tested after 28 days of 
immersion. The previously known commercial films of 
PBT/PMMA, PET/PMMA, PETG/PMMA, PS/PP, 

20 PS/EVA, etc. evaluated by the same technique, suffered 
crazing or loss of color when immersed in most of these 
organic solvents. After immersion in hexane, EVA/PS 
and PP/PS showed color loss in less than 1 day. After 
immersion in tetrachloroethylene, PET/PMMA and 

25 PBT/PMMA films showed color loss in 7 days, and 
PETG/PMMA, EVA/PETG, EVA/PS and PP/PS films 
showed color loss in less than 1 day. After immersion in. 
carbon tetrachloride, PET/PMMA, PBT/PMMA and 
PETG/PMMA films showed color Joss in 1 day, ;aridii 

30 EVA/PETG. EVA/PS and PP/PS showed color loss f in £u 
minutes or less. . * -^r \ 

It was mentioned previously that the skin layer is 
thicker than the optical layers. Each skin layer should 
have a thickness of at least about 5% of the total thick- 

35 ness of the film, and may be as great as about 40% of 
the total film thickness. A variant of the film utilizes a 
third extruder to provide on each surface an outer skin 
of thermoplastic impact-modified acrylic resin. This skin 
layer may be the same as one of the optical core com- 

40 ponents or may be another thermoplastic material. 

The two-component iridescent films, containing 
TPE, display excellent resistance to delamination, 
excellent solvent resistance and good iridescent color 
regardless of which component serves as the skin. 

45 In order to further illustrate the present invention, 
various examples are set forth below and it will be 
appreciated that these examples are not intended to 
limit the invention. Unless otherwise stated, all tempera- 
tures are in degrees Centigrade and all parts and per- 
se centages are by weight throughout the specification and 
claims. 

EXAMPLE 1 

55 Polybutylene terephthalate thermoplastic polyester 
was fed to the feedblock from one extruder and a com- 
mercially available thermoplastic elastomer sold under 
the trade name HYTREL® 4059 FG (duPont) from a 
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second extruder to form a 1 15 layer optical core, and a 
second skin layer of PBT was added to each surface by 
means of a third extruder to form a 0.7 mil (17.5 jim) 
thick iridescent film. The HYTREL® resin is a seg- 
mented block copolymer of polybutylene terephthalate 
and polyether glycol. The resulting film was brightly iri- 
descent and displayed excellent resistance to determina- 
tion as well as superior solvent resistance and 
temperature stability. Samples of the film withstood 
immersion in various solvents for a period of twenty- 
eight days and could not be delaminated. The films 
remained tough and tear resistant. 

EXAMPLE 2 

A multilayer structure similar to that of Example 1 
was prepared, except that the TPE used was LOMOD® 
(General Electric), which is a segmented block copoly- 
mer of PBT and polyether imide. A second skin layer of 
PBT was added to each surface by means of a third 
extruder. This film was similar in properties to that 
obtained in Example 1. 

EXAMPLE 3 

A multilayer structure similar to that of Example 1 
was prepared, except that the thermoplastic, polyester 
fed to the feedblock was PET. A second skin layer of 
PBT was added to each surface by means of a third 
extruder. This film was similar in. properties to that 
obtained in Example 1 . l ■< . 

EXAMPLE 4 

A multilayer structure similar to that of Example 3 
was prepared, except that the second skin layer added 
to each surface by means of a third extruder was PET. 
This film was similar in properties to that obtained in 
Example 1 . 

EXAMPLES 

A multilayer structure similar to that of Example 3 
was prepared, except that the second skin layer added 
to each surface by means of a third extruder was PETG 
copolyester. This film had similar delamination charac- 
teristics to the film obtained in Example 1, but also had 
excellent heat sealing characteristics. 

EXAMPLE 6 

A multilayer structure similar to that of Example 1 
was prepared, except that the PBT in the optical core 
was replaced by another TPE - HYTREL 5556 FG 
(duPont) - which differed in refractive index from 
HYTREL® 4059 FG by greater than 0.03. This film had 
similar delamination and solvent resistance characteris- 
tics to the film obtained in Example 1, but was even 



tougher and had better tear resistance. This film could 
also be stretched slowly by up to 15% and on release of 
the stress, would recover to its original dimensions. 
The above examples show films made with PBT or 

s PET and TPEs, which are segmented block copolymers 
of PBT and a soft segment. Various polyesters, copoly- 
esters, polycarbonates, and the like could be used 
instead of PBT or PET The thermoplastic elastomers 
could be block copolymers of a hard segment, e.g. pol- 

10 yesters, copolyesters, polycarbonates and the like, and 
a soft segment, e.g. silicone glycols, polyether glycols, 
polyether imides and the like. Choosing the two compo- 
nents in the optical core which have similar chemistry in 
one segment or have superior adhesion qualities, and 

15 have a refractive index difference of at least 0.03, and 
preferably at least 0.06, will result in iridescent films 
which cannot be delaminated. 

Components may be chosen to impart further 
imrovements and specific properties like solvent resist- 

20 ance, temperature resistance, toughness, etc. 

The choice of the outer skin layer will depend on the 
properties required in the film for either converting oper- 
ations or end-use applications. The surface of the film 
may be required to be heat-sealable or receptive to 

25 adhesives, inks or coatings and the like. The outer skin 
material chosen should be chemically similar or have 
excellent adhesion to the usual skin layer comprising of 
one of the optical components, so that the total multi- 
v layer structure will not delaminate.. In cases where. 

30: 'resistance to solvents is a necessity for converting or 
end-use applications, the outer skin layer will also have 
to be solvent resistant. 

Also, while the invention has been described with 
reference to cast, flat film type of film production, irides- 

35 cent films can also be made by the tubular process 
(blown film). 

Claims 

40 1 . A transparent thermoplastic resinous laminate film 
of at least 10 very thin layers of substantially uni- 
form thickness, said layers being generally parallel, 
the contiguous adjacent layers being of different 
transparent thermoplastic resinous materials, at 

45 least one of which is a thermoplastic elastomer, 
being a copolymer of a thermoplastic hard segment 
and a soft elastomeric segment, the contiguous 
adjacent layers differing in refractive index by at 
least 0.03, provided that when the adjacent layers 

so are both thermoplastic elastomers, one segment of 
each of the thermoplastic elastomers are of the 
same polymer family. 

2. The transparent thermoplastic resinous laminate 
55 film of claim 1 having at least 35 layers. 

3. The transparent thermoplastic resinous laminate 
film of claim 2 having at least 70 layers. 
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4. The transparent thermoplastic resinous laminate 
film of claim 3 wherein said adjacent resinous lay- 
ers have refractive indeces which differ by at least 
0.06. 

5 

5. The transparent thermoplastic laminate film of 
claim 1 wherein the outermost layers of the film are 
each at least 5% of the total thickness of the film. 

6. The transparent thermoplastic resinous film of 10 
claim 1 wherein at least one layer is polybutylene 
terephthalate. 

7. The transparent thermoplastic resinous laminate 
film of claim 6 wherein the thermoplastic elastomer 75 
is a segmented block copolymer of polybutylene 
terephthalate and polyether glycol. 

8. The transparent thermoplastic resinous laminate 
film of claim 6 wherein the thermoplastic elastomer 20 
is a segmented block copolymer of polybutylene 
terephthalate and polyether imide. 

9. The transparent thermoplastic resinous laminate 
film of claim 1 wherein at least one layer is poiyeth- 25 
ylene terephthalate. 

10. The transparent thermoplastic resinous laminate 
film of claim 9 wherein the thermoplastic elastomer 

is a segmented block copolymer -iof polyethylene 30 
terephthalate and polyether glycol. ^ 

11. The transparent thermoplastic resinous laminate 
film of claim 9 wherein the outermost layer resin is 

a glycol modified polyethylene terephthalate made 35 
from ethylene glycol and cyclohexanedimethanol. 

12. The transparent thermoplastic resinous laminate 
film of claim 1 having two different thermoplastic 
elastomers as contiguous adjacent layers. 40 

13. The transparent thermoplastic resinous laminate 
film of claim 12 wherein both thermoplastic elas- 
tomers are segmented block copolymers of poly- 
butylene terephthalate and polyether glycol. 45 

14. The transparent thermoplastic resinous laminate 
film of claim 6 having at least 70 substantially uni- 
formly thick layers. 

so 

15. The transparent thermoplastic resinous laminate 
film of claim 9 having at least 70 substantially uni- 
formly thick layers. 

16. The transparent thermoplastic resinous laminate 55 
film of claim 12 having at least 70 substantially uni- 
formly thick layers. 



PatentansprQche 

1. Transparenter thermoplastischer harzartiger Lami- 
natfilm aus zumindest 10 sehr dunnen Schichten 
mit im wesentlichen einhertlicher Dicke, wobei die 
Schichten im allgemeinen parallel sind, die anein- 
ander angrenzenden Schichten aus unterschiedli- 
chen transparenten thermoplastischen harzartigen 
Materialien bestehen, von denen zumindest eines 
ein thermoplastisches Elastomer ist, das ein Copo- 
lymer aus einem harten thermoplastischen Seg- 
ment und einem weichen elastomeren Segment ist, 
wobei sich die aneinander angrenzenden Schich- 
ten im Brechungsindex urn zumindest 0,03 unter- 
scheiden, vorausgesetzt daB, wenn die 
angrenzenden Schichten beide thermoplastische 
Elastomere sind, ein Anteil von jedem thermoplasti- 
schen Elastomer aus derselben Polymer-Familie 
stammt. 

2. Transparenter thermoplastischer harzartiger Lami- 
natfilm nach Anspruch 1 , der zumindest 35 Schich- 
ten aufweist. 

3. Transparenter thermoplastischer harzartiger Lami- 
natf ilm nach Anspruch 2, der zumindest 70 Schich- 
ten aufweist. 

4t Transparenter thermoplastischer harzartiger, Lamir 
natfilm nach Anspruch 3, bei dem die angrenzen- 
den harzartigen Schichten . Brechungsindices 
aufweisen, die sich urn zumindest 0,06 unterschei- 
den. 

5. Transparenter thermoplastischer Laminatfilm nach 
Anspruch 1 , bei dem die duBersten Schichten des 
Rims jeweils zumindest 5 % der Gesamtdicke des 
Films ausmachen. 

6. Transparenter thermoplastischer harzartiger Film 
nach Anspruch 1 , bei dem zumindest eine Schicht 
aus Polybutylerrterephthalat besteht. 

7. Transparenter thermoplastischer harzartiger Lami- 
natfilm nach Anspruch 6, bei dem das thermoplasti- 
sche Elastomer ein segmerrtiertes Block- 
Copolymer aus Polybutylenterephthalat und Polye- 
therglykol ist. 

8. Transparenter thermoplastischer harzartiger Lami- 
natfilm nach Anspruch 6, bei dem das thermoplasti- 
sche Elastomer ein segmerrtiertes Block- 
Copolymer aus Polybutylenterephthalat und Polye- 
therimid ist. 

9. Transparenter thermoplastischer harzartiger Lami- 
natfilm nach Anspruch 1, bei dem zumindest eine 
Schicht aus Polyethylenterephthalat besteht. 



6 



11 



EP0 426 636 B1 



12 



10. Transparenter thermoplastischer harzartiger Lami- 
natf ilm nach Anspruch 9, bei dem das thermoplasti- 
sche Elastomer ein segmentiertes Block- 
Copolymer aus Polyethylenterephthalat und Polye- 
therglykol ist. 

11. Transparenter thermoplastischer harzartiger Lami- 
natfilm nach Anspruch 9, bei dem das Harz der 
SuBersten Schicht Glykol-modifiziertes Polyethy- 
lenterephthalat ist, das aus Ethylenglykol und 
Cyclohexandimethanol hergesteitt ist. 

12. Transparenter thermoplastischer harzartiger Lami- 
natfilm nach Anspruch 1, der zwei unterschiedliche 
thermoplastische Elastomers als aneinander 
angrenzende Schichten aufweist. 

13. Transparenter thermoplastischer harzartiger Lami- 
natfilm nach Anspruch 12, bei dem beide thermo- 
plastische Elastomere segmentierte Block- 
Copolymere aus Polybutylenterephthalat und 
Polyetherglykol sind. 

14. Transparenter thermoplastischer harzartiger Lami- 
natfilm nach Anspruch 6, der zumindest 70 im 
wesentlichen einheitlich dicke Schichten aufweist. 

15. Transparenter thermoplastischer harzartiger Lami- 
natfilm nach Anspruch 9, der zumindest 70 im 
wesentlichen einheitlich dicke Schichten aufweist: 

16. Transparenter thermoplastischer harzartiger Lami- 
natfilm nach Anspruch 12, der zumindest 70 im 
wesentlichen einheitlich dicke Schichten aufweist. 

Revendications 

1. Film stratifie resineux thermoplastique transparent 
d'au moins 10 couches tres minces d'epaisseur 
sensiblement uniforme, lesdites couches etaient 
generalement paralleles, les couches adjacentes 
contigues etant en des matieres resineuses ther- 
moplastiques transparentes drffererrtes, au moins 
Tune d'entre elles est un elastomere thermoplasti- 
que qui est un copolymere d'un segment dur ther- 
moplastique et d'un segment mou elastomere, les 
couches adjacentes contigues different par leur 
indice de reaction d'au moins 0,03, & condition 
que lorsque les couches adjacentes sont toutes 
deux des elastomeres thermoplastiques, un seg- 
ment de chacun des elastomeres thermoplastiques 
soit de la m§me famille de polym&res. 

2. Film stratifie r6sineux thermoplastique transparent 
de la revendication 1 ayant au moins 35 couches. 

3. Film stratifie resineux thermoplastique transparent 
de la revendication 2 ayant au moins 70 couches. 



4. Rim stratifie resineux thermoplastique transparent 
de la revendication 3 ou lesdites couches resineu- 
ses adjacentes ont des indices de refraction qui dif- 
ferent d'au moins 0,06. 

5 

5. Rim stratifie thermoplastique transparent de la 
revendication 1 ou chacune des couches les plus 
externes du film repr6sente au moins 5% de 
I'epaisseur totale du film. 

10 

6. Rim resineux thermoplastique transparent de la 
revendication 1 ou au moins une couche est du 
polybutylene terephtalate. 

is 7. Rim stratifie resineux thermoplastique transparent 
de la revendication 6 ou 1'elastomere thermoplasti- 
que est un copolymere sequence segments de 
polybutylene terephtalate et de polyether glycol. 

20 8. Film stratifie resineux thermoplastique transparent 
de la revendication 6 ou 1'elastom^re thermoplasti- 
que est un copolymere sequence segments de 
polybutylene terephtalate et de polyether imide. 

25 9. Rim stratifie resineux thermoplastique transparent 
de la revendication 1 ou au moins une couche est 
du polyethylene terephtalate. 

, 10. Rim stratifie resineux thermoplastique, transparent 
30 rv, de la revendication 9 ou T6lastomere thermoplasti- 
> que est un coppolymere sequence segmente de 
polyethylene terephtalate et de polyether glycol. 

11. Film stratifie resineux thermoplastique transparent 
35 de la revendication 9 ou la r6sine de la couche la 
plus externe est un polyethylene terephtalate modi- 
f ie au glycol produit k partir d'ethyiene glycol et de 
cyclohexanedimethanol. 

40 12. Rim stratifie resineux thermoplastique transparent 
de la revendication 1 ayant deux elastomeres ther- 
moplastiques differents en tant que couches adja- 
centes contigues. 

45 13. Rim stratifie resineux thermoplastique transparent 
de la revendication 12 ou les deux elastomeres 
thermoplastiques sont des copolymers sequen- 
ces segmentes de polybutylene terephtalate et de 
polyether glycol. 

50 

14. Rim stratifie resineux thermoplastique transparent 
de la revendication 6 ayant au moins 70 couches 
d'une epaisseur sensiblement uniforme. 

55 15. Rim stratifie resineux thermoplastique transparent 
de la revendication 9 ayant au moins 70 couches 
d'une epaisseur sensiblement uniforme. 
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16. Film stratifi6 r6sineux thermoplastique transparent 
de ta revendication 12 ayant au moins 70 couches 
d'une 6paisseur sensiblement uniforme. 

5 
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